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Transport system with inductive energy transfer 



Technical field and background of the invention 

The present invention relates to a transport system with inductive energy transfer 
from an underfloor primary conductor to a secondary conductor In an electric 
transport vehicle, an electric transport vehicle of such a system, and a method of 
guiding such. a vehicle of such a transport system. 

A transport system with inductive energy transfer from an underfloor primary 
conductor to a secondary conductor in an electric transport vehicle is known from 
the following patent specification and patent applications: DE 199 47 368 C1, 
DE 199 55 042 A1, and DE 100 13 767 A1. 

The transport systems described in DE 199 47 368 CI and DE 199 55 042 A1 
comprise electric transport vehicles which are guided mechanically. These electric 
transport vehicles have at least three guide bolts protruding into a guide channel 
provided in an underfloor track system for engagement and for guidance of the 
transport vehicles along the track system. Such mechanical guidance has the 
disadvantage that the track body in which the guide channel is provided is abraded 
during use. Such abrasion Is particularly problematic, in a case wherein heavy 
loads are transported by the electric transport vehicles, especially in curves of the 
track system. Hence, regular replacement of the track body comprising the guide 
channel or at least parts of the track body comprising the guide channel become 
necessary for operating reliably such transport systems. The replacement of a 
track body or of major parts of the track body leads to unwanted long down-time of 
the transport system, and thus to a machine down-time in the whole assembly line 
in which the transport system is used. Since such transport systems are used in 
industry, e.g. in the automobile industry, a long down-time of an assembly-line has 
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a large impact on the production costs and tlius the efficiency of the manufacture. 



The transport system described in DE 100 13 767 A1 comprises electric transport 
vehicles which are guided optically. However, the electric transport vehicles 
comprise at least three sensor units for guiding the vehicle and for maintaining a 
pick-up unit essentially within the electromagnetic field provided by the primary 
conductor of the track system. Thus, a difficult and complicated control of signals of 
at least three sensor units is necessary. 

Further, transport systems were suggested, wherein the guidance of transport 
vehicles and their pick-up units essentially within the electromagnetic field of a 
primary conductor requires a complicated system of rod guided axles, wheels, and 
pick-up units. Such a system is unreliable and eiqaensive. 

Hence, it is the object of the present invention to overcome the drawbacks of the 
transport systems according to the prior art. Particularly, it is the object of the 
present invention to provide an improved, inexpensive, and simplified transport 
system with inductive energy transfer from an underfloor primary conductor to a 
secondary conductor provided in a transport vehicle, whereby the transport vehicle 
is guided contact-less, reliably, and essentially within the electromagnetic field of 
the primary conductor during travel for a maximum of the energy transfer. 

Summary of the present invention 

The present invention provides under a first aspect a transport system, comprising: 

(a) an underfloor high frequency alternate current primary conductor for 
providing an electromagnetic field extending along said primary conductor for 
inductive energy transfer, 

(b) at least one electric transport vehicle comprising: 

(b-i) -hMO individually controllable and -individually drivabls drive lyhesis, 
Cb-2) atiessinsnst pidHjp-unft wuh s seconidan; conductor for ssid industivo 
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energy transfer, said pick-up unit being pivotable relative to said 

vehicle and comprising at least one idle roller adapted for being 

continuously contacted with the travel surface, 
(b-3) a sensor unit adapted for sensing continuously a floor track signal, 
(b-4) a control unit which controls said two drive wheels in response to 

signals of said sensor unit for minimizing a deviation of said vehicle 

from said floor track signal, 
whereby said two drive wheels are arranged at a suitable distance in driving 
direction behind the axis around which the pick-up unit is pivotable for 
maintaining said pick-up unit essentially within said electromagnetic field 
during travel for a maximum of said energy transfer. 

The primary conductor comprises at least two conductors which are flush-mounted 
below the travel surface. According to one embodiment of the present invention the 
at least two conductors constituting the primary conductor are placed in two parallel 
grooves in the floor, and the two conductors are covered by a preferably pourable 
sealing or casting compound for electrically insulating the primary conductor. 
According to a pari:icularly preferred embodiment of the present invention, the 
transport system comprises a track system with an insulating track body. 
Preferably, such a track body comprises several track body portions. This 
embodiment has the advantage that the at least two conductors constituting the 
primary conductor for inductive energy transfer to a transport vehicle, may be 
mounted more easily. Namely, the distance between the at least two conductors 
may be adjusted more easily, and the distance of the primary conductor below the 
travel surface may be adjusted more easily, since the distances are predetermined 
by the insulating track body. 

The floor track signal of the transport system of the present invention may be 
provided by the insulating track body. Namely, the insulating track body may 
present an optical pattern on the floor, e.g. if colored differently, preferably in a 
color providing a high contrast to the floor. This embodiment has the advantage 
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that no additional means have to be foreseen for providing a floor track signal. 
According to a further embodiment of the present invention, the floor track signal is 
provided by an additional track which provides an optical pattern. This additional 
track may be a foil, strip or a paint which is provided on the insulating track body. 
Alternatively, such an additional track may be provided beside the insulating track 
body on the travel surface of the electric transport vehicle. In case that the track 
floor signal is provided by an optical pattern on the floor or on the underfloor track 
system, the electric transport vehicle comprises an optical sensor for sensing the 
optical floor track signal. 

According to a particularly preferred embodiment of the present invention, the floor 
track signal is the electromagnetic field provided by the primary conductor. Then 
the sensor unit comprises an electromagnetic resonance sensor for sensing the 
electromagnetic field. This embodiment is parliculariy preferred, since the floor 
track signal cannot be disturbed independently from the energy supply of the at 
least one transport vehicle. Moreover, the whole transport system is simplified. 

The sensor unit is preferably provided in the axis around which said pick-up unit is 
pivotable. This embodiment enables a simplified construction and control of the 
system and the transport vehicle. 

The at least one idle roller may be provided in driving direction behind the axis 
around which the pick-up unit is pivotable. Preferably, the at least one idle roller is 
spring biased. This has the advantage that unevenness and roughness of the 
travel surface may be compensated more easily. 

The vehicle may comprise at least one, preferably t^o, swivelling roller(s). The 
swivelling rollers may be provided as needed depending on the load which is to be 
transported by the transport vehicle... Alternatively, one or more thao:one"sir 
cushion(s).may be provided instead of the swivelling ro!!sr(s) or in addition or in 

corabjoatron"W!thjDne._Qr mo'iB_than~Dna"£im?ei!inig Tol!ar(s'L 
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According to a preferred embodiment of the present invention, the vehicle of the 
transport system comprises a further pick-up unit which is horizontally pivotable 
relative to the vehicle around the same axis around which the at least one pick-up 
unit is horizontally pivotable relative to the vehicle. Thus, the inductive energy 
transfer from the primary conductor to an electric transport vehicle may be 
increased. Hence, heavier loads may be transported, or the velocity of the vehicle 
may be increased ! Furthermore, the inductive energy transfer In a run through a 
curve may be improved. 

According to a further preferred embodiment of the present invention, the transport 
system comprises a second underfloor primary high frequency alternate current 
conductor for providing a second electromagnetic field extending along said 
second primary conductor for inductive data transfer. This data transfer may be 
necessary in order to provide information to a transport vehicle. Such information 
may be for example information whether the transport vehicle should stop such 
that work can be conducted on a load carried by the transport vehicle or whether 
the transport vehicle should start moving again. The second underfloor primary 
high frequency alternate current conductor is constituted of at least two conductors, 
like the primary conductor for inductive energy transfer Preferably, the conductors 
constituting the second underfloor primary high frequency alternate current 
conductor are provided between the conductors constituting the primary conductor 
for inductive energy transfer. Accordingly, a preferred transport vehicle comprises 
a further secondary conductor provided preferably in the sensor unit for the 
inductive data transfer. According to a further embodiment of the present invention 
the conductors constituting the second undertfloor primary high frequency alternate 
current conductor are provided separately and laterally, preferably essentially in 
parallel, to the conductors constituting the primary conductor for inductive energy 
transfer. Accordingly, a further preferred transport vehicle may comprise a second 
pick-up unit with a further secondary conductor for the inductive data transfer. The 
second pick-up unit is preferably horizontally pivotable relative to the vehicle and 
comprises at least one idle roller adapted for being continuously contacted with the 



F:\IB41 56V156ANMVrB000634 



6 



travel surface. This embodiment has the advantage that no further sensor unit is 
necessary for controlling the second pick-up unit for a maximum of inductive data 
transfer. Namely, the second underfloor primary conductor may be provided 
correspondingly, preferably parallel, to the primary conductor for inductive energy 
transfer, and the pivotable second pick-up unit may be mounted correspondingly 
on the under side of the vehicle like the at least one pick-up unit for inductive 
energy transfer. The second primary conductor may have the same features as the 
primary conductor for inductive data transfer. Preferably, the alternate current is 
frequency modulated. It is constituted of at least two conductors preferably 
provided In an insulating track body. Alternatively, the second primary conductor 
may be surrounded by a pourable sealing or casting compound as described 
above with regard to the prlnriary conductor for inductive energy transfer. According 
to a particular preferred embodiment of the present invention the conductors 
constituting the primary conductor for the inductive energy transfer and the 
conductors constituting the second primary conductor are provided In the same 
insulating track body of a track system. This embodiment represents a particular 
simplified construction of a transport system having a particular compact design. 

Further , the present invention provides under a second aspect of the invention an 
electric transport vehicle for use in a transport system with an underfloor high 
frequency alternate current primary conductor for providing an electromagnetic 
field extending along said primary conductor for inductive energy transfer, said 
vehicle comprising: 

(i) two individually controllable and individually drivable drive wheels, 
(il) at least one pick-up unit with a secondary conductor for said inductive 

energy transfer, said pick-up unit being pivotable relative to said vehicle and 
comprising, at least one idle roller adapted for being continuously contacted 
with the travel surface, 

(iii) a sensor unit adapted for sensing continuously a floor traGk_signal,_ 

(iv) a control- unit ^'^hich controte^sard-lwo-dri^-whaBlsin-response to signals of 
said-^enBor unit for minimizing a deviation, of said ..wehicle fram smdJloDr 
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track signal, 

whereby said two drive wheels are arranged at a suitable distance In driving 
direction behind the axis around which the pick-up unit is pivotable for maintaining 
said pick-up unit essentially within said electromagnetic field during travel for a 
maximum of said inductive energy transfer. 

Preferably, the sensor unit of the transport vehicle of the present Invention is 
provided in the axis around which said pick-up unit is pivotable. Thus, the 
construction of the transport system and the control of the vehicle is simplified. 

Particularly preferred is an embodiment of the transport vehicle which comprises 
an electromagnetic resonance sensor for sensing an electromagnetic field. 

The at least one roller is preferably provided in driving direction behind the axis 
around which the pick-up unit is pivotable. 

The transport vehicle of the present invention may comprise at least one, 
preferably two, swivelling roller(s) and/or at least one air cushion, depending on the 
load which is to be transported by the vehicle. 

Furthermore, the vehicle of the present invention may comprise further pick-up 
unit(s) horizontally pivotable relative to the vehicle around the same axis around 
which the at least one pick-up unit is pivotable relative to the vehicle. Thus, the 
load to be transported or the velocity of the vehicle may be increased. Moreover, 
the efficiency of the inductive energy transfer may be improved in a run through a 
curve or at a junction of the track system. 

In a particularly preferred embodiment of the present invention, the transport 
vehicle comprises a further secondary conductor provided in the sensor unit for 
inductive data transfer. This embodiment is particularly suited for a system which 
comprises a second primary conductor for inductive data transfer between the 
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primary conductor for inductive energy transfer. 

Further, the vehicle of the present invention may comprise a second pick-up unit 
with a secondary conductor for inductive data transfer, whereby the second pick-up 
unit is pivotable relative to the vehicle and comprises at least one idle roller 
adapted for being continuously contacted with the travel surface. The idle roller 
may have the same features as the idle roller of the pick-up unit for inductive 
energy transfer. 

Moreover, the present invention provides under a third aspect a method of guiding 
an electric transport vehicle of a transport system with an underfioor high frequency 
alternate current primary conductor for providing an electromagnetic field 
extending along the primary conductor for inductive energy transfer, whereby said 
vehicle comprises 

(i) two individually controllable and individually drivable drive wheels, 

(ii) at least one pick-up unit with a secondary conductor for said inductive 
energy transfer, said pick-up unit being pivotable relative to said vehicle and 
comprising at least one idle roller adapted for being continuously contacted 
with the travel surface, 

(iii) a sensor unit adapted for sensing continuously a floor track signal, 

(iv) a control unit which controls said two drive wheels in response to signals of 
said sensor unit for minimizing a deviation of said vehicle from said floor 
track signal, 

whereby said two drive wheels are arranged at a suitable distance in driving 
direction behind the axis around which the pick-up unit is pivotable for maintaining 
said pick-up unit essentially within said electromagnetic field during travel of said 
vehicle in a course of a curve for a masdmum of said inductive energy transfer. 

AcGording to a.preferred embodim'e"nt"of the present invention the dme wheels and 
the idle rollerfs) and" optionally the swivelling rolier(s) comprise hard" rubber for 

increassiij! thci .abcs^ion rasistano^L thereof. 
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Brief description of the drawings 

Fig. 1 is a sectional side view of an underfloor tracl< system of a transport system 
according to the present invention for inductive energy transfer. 
Fig. 2 is a top view of an underfloor tracic system of a transport system according to 
the present invention for inductive energy transfer. 

Fig. 3A-C are top views of specific elements of an electric transport vehicle before 
and during a run through a curve. 

Fig. 4A-D are top viem of specific elements of an electric transport vehicle 
according to the present invention before and during a run through a curve. 
Fig. 5 is a top view of specific elements of a further embodiment of an electric 
transport vehicle according to the present invention. 

Fig. 6 is a top view of specific elements of an electric transport vehicle according to 
the present invention at a junction of a track system. 

Detailed description of the preferred embodiments 

The present invention is now described in further detail with reference to the 
accompanying drawings. Corresponding or equivalent elements of the transport 
system of the present invention illustrated in different drawings are designated with 
the same reference signs. 

Fig. 1 shows a sectional view of an insulating track body 20 of a transport system 
according to a particularly preferred embodiment of the present invention. The 
insulating track body comprises a lower part 22 and an upper part 24. The lower 
part is usually buried in a groove or channel 21 in the floor. The lower part 24 
comprises in its top surface parallel grooves 26 and 27. The upper part comprises 
in its bottom surface parallel grooves 28 and 29 which are complementary in shape 
to the parallel grooves 26 and 27. "Parallel" means that the grooves 26 and 27, 
and 28 and 29, respectively, are provided in a constant distance. This means that 
the grooves are linear parallel on a port:ion of the track body which is straight or. 
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uncurved. Further, the grooves are curved or bent or arcuated correspondingly on 
a portion of the traci< body which is curved, such that the grooves have the same 
distance from each other. The parallel grooves 26, 27, 28, and 29 form two 
passages in which the electrical conductors 10 and 10' are set. The conductors 10 
and 10' are adapted for high frequency alternate current of from 10 to 25 kHz. The 
conductors 10 and 10' form the so called primary conductor for inductive energy 
transfer. The Insulating body 20 is designed such that its top surface 25 Is on the 
same level with the surface 12 of the floor without providing a hindrance or 
obstruction to the travel surface of the electric transport vehicle of the present 
invention. Further, the upper part or lid 24 of the insulating track body comprises . 
the lateral protrusions 16 and 17 which are adapted for a snapping connection with 
conresponding recesses or grooves 18 and 19 provided in the lower part 22 of the 
insulating track body. This construction enables easy assembly of the track system, 
good access to the primary conductor, and easy replacement and repair of the lid 
24 or the conductors 10 and/or 10'. Furthermore, the lower part 22 comprises 
lateral flanges 11 and 13 for improving the stability of the track body in the groove 
or channel 21 . The lateral flanges 1 1 and 13 may be omitted in other embodiments 
of the present invention, in case that the insulating body should be replaceable 
more easily. The lower part 22 may be connected to the groove or channel 21 by 
conventional connection means such as threads, or it may be glued into the 
channel, or the flanges 1 1 and 13 may be covered e.g. by concrete. In a 
particularly preferred embodiment of the present invention, the lower part 24 may 
comprise in its top surface two further grooves parallel to and preferably between 
the grooves 26 and 27, And the upper part 22 may comprises in its bottom surface 
two further grooves complimentary to the additional grooves In the lower part 24 
such that the further grooves form two additional passages in which two electrical 
conductors constituting a second primary conductor for inductive data transfer may 
be set. 

As can be seen in Fig.. 2, the insulating trade body 20 of the track system of a 
praferrad embodimentof thai:r^nsp.ort%7stem'of the present invaotioo'mav' 
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comprise several track body portions, such as straight track body portions 1 and 
curved or bent track body portions 2. The track body portions are arranged in 
tandem or one after the other for constituting an underfloor track system which is 
flush-mounted relative to the floor such that the top surface of the underfloor track 
system is on the same level with the surface 12 of the floor. Thus, the underfloor 
track system is no hindrance or obstruction on the floor. Further, a straight or 
curved track body portion may be arranged laterally to a straight or a curved track 
body portion for providing a junction, as illustrated by the straight track body portion 
1'. The top surface of the insulating track body may provide an optical pattern on 
the floor, preferably by having a color differing from the color of the top surface 12 
of the floor, preferably in a high optical contrast. The optical pattern may be sensed 
by an optical sensor. This embodiment has the advantage that no additional means 
have to be foreseen for providing a floor track signal. According to a further 
embodiment of the present invention, the floor track signal is provided by the 
additional track 120 which provides an optical pattern. The additional track 120 
may be a foil, strip or a paint which is provided beside the insulating track body 20 
on the floor 12. Alternatively, such an additional track may be provided on the 
insulating track body 20 as described e.g. with regard to Figures 2 to 11 in 
DE 100 13 767 A1 as a strip or foil, optionally formed integrally in the insulating 
track body 20. In case that the track floor signal is provided by an optical pattern 
presented on the floor, tine electric transport vehicle comprises an optical sensor 
for sensing the optical floor track signal. According to a particularly preferred 
embodiment of the present invention, the floor track signal is the electromagnetic 
fleld provided by the primary conductor (not shown in Fig. 2), which is Illustrated In 
Fig. 1 (10; 10'). Then the sensor unit of the transport vehicle df the present 
invention comprises an electromagnetic resonance sensor for sensing said 
magnetic field. The primary conductor may be constituted of at least one pair of 
conductors 10 and 10'. Preferably, it is constituted of more than one pair of 
conductors 10 and 10'. The at least one or more pair(s) of conductors 10 and 10' 
may extend through one or more than one track body portion(s) 1, 2, and/or V. 
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Fig. 3A-C show top views of specific elements of a reference transport system 
before and during a run of a transport vehicle through a curve. The dotted line 131 
represents the outer circumference of a loading platform on which the subject 
which shall be transported by the transport system is loaded or mounted. The 
subject to be loaded by the transport Is usually a machinery or a car or parts of a 
machinery or a car which Is assembled or manipulated at different stages along the 
track of the transport system. Below the loading platform (illustrated by the dotted 
line 131) on the bottom side of the transport vehicle are provided two individually 
controllable and individually drivable drive wheels 136 and 138. The drive wheels 
136 and 138 are provided in the stern of the vehicle. Moreover, the transport 
vehicle includes two pick-up units 132 and 133, each pick-up unit comprising a 
control system and a secondary conductor for inductive energy transfer from the 
primary conductor which is formed by the two electric conductors 110 and 110'. 
The conductors 110 and 110' are provided In an insulating track body (not shown). 
The two pick-up units are firmly mounted to the transport vehicle. Further, they are 
provided in the plane through which the longitudinal axis of the vehicle extends. 
Further, the transport vehicje comprises the sensor unit 134 adapted for sensing 
continuously a floor track signal. The floor track signal is the electromagnetic field 
provided by the primary conductor (110; 110"). It extends along the track system. 
Moreover, the transport vehicle comprises a control unit (not shown) which controls 
the two individually controllable and individually drivable drive wheels 136 and 138 
in response to signals of the sensor unit 134 for minimizing a deviation of said 
vehicle from the floor track signal. In Fig. 3A the electric transport vehicle Is shown 
on its run towards a curve, I.e. the transport vehicle is shovim when moving from 
the right to the left in the drawings, as indicated by the arrow 150. The pidc-up units 
are positioned symmetrically above the primary conductor provided by the two 
electric conductors 110 and 110". Thus, the secondary conductor of each pick-up 
unit is positioned symmetrically above the electromagnetic fieid-during travel. 
Henos, there may be a ma::imum of energy transfer from the primary conductor to 
the secondary Gonductor(s) in the electrfctrsnsport vehicle. Fig. 3B shows the 
sitaaBon"whsnthe.s!5ctriGJranspi5rt vshicis has r33cSi3d_ih.s^curua. The;p2c!:-up 
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unit 132 is still positioned symmetrically above the electromagnetic field provided 
by the primary conductor constituted by the two electric conductors 110 and 110' 
for a maximum of energy transfer On the other hand, the pick-up unit 133 has only 
a reduced overlap with regard to the electromagnetic field provided by the primary 
conductor constituted by the two electric conductors 110 and 110*. Thus, the 
secondary conductor of the pick-up unit 133 is displaced with regard to the 
electromagnetic field provided by the primary conductor constituted by the two 
electric conductors 110 and 110'. Hence, the energy transfer from the primary 
conductor to the secondary conductor of the pick-up unit 133 is reduced. Further, 
the sensor unit 134 sensing continuously the electromagnetic floor track signal 
provided by the primary conductor, senses In the stage shown in Fig. 3B that the 
floor track signal is stronger on the left hand side in driving direction than on the 
right hand side in driving direction, since the curve and the primary conductor 
provided by the two conductors 110 and 110' turn to the left in driving direction. In 
response to these signals of the sensor unit 1 34, the control unit controls the two 
drive wheels 136 and 138 such that the drive of the drive wheel 136 on the right 
hand side of the vehicle in driving direction is increased with regard to the drive of 
the drive wheel 138 on the left hand side of the vehicle in driving direction for 
minimizing a deviation of said vehicle from said floor track signal and in order to 
drive the vehicle through the curve. Thus, a difference in the drive of the drive 
wheels 136 and 138 is provided. As a consequence the vehicle turns for a run 
through the curve as illustrated in Fig. 3C. As can be seen in Fig. 3C the swivelling 
rollers 160 and 162 are swivelled. Moreover, the overiap between the pick-up unit 
133 and the electromagnetic field provided by the primary conductor constituted by 
the two electric conductors 110 and 110' is further reduced. Hence, the inductive 
energy transfer is further deteriorated. In case that the transport system is 
designed such that the electric vehicle is supplied with energy only by inductive 
energy transfer from the primary conductor to both of the pick-up units, the vehicle 
is stuck, and the transport system becomes useless. In case that the transport 
system may be operated also when only one of the two pick-up units 132 and 133 
is supplied with energy, e.g. the pick-up unit 132, then the electric energy for 
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operating the primary conductor has to be increased. But this leads to a 
deterioration of the efficiency due to a large energy loss. Moreover, the vehicle is 
stuck since a controlled guidance of the vehicle through the curve becomes 
impossible when the vehicle has reached the stage shown in Fig. 3C. Namely, the 
sensor unit 134 is too remote from the primary conductor such that the vehicle 
could be driven completely through the curve. 

Fig. 4A-D show top views of specific elements of a transport system according to 
the present invention before and during a run of a transport vehicle through a 
curve. The dotted line 31 represents the outer circumference of a loading platform 
on which a subject which is to be transported by the transport system is loaded or 
mounted. The subject to be loaded and transported by the transport vehicle of the 
transport system of the present invention is usually a machinery or a car or parts of 
a machinery or a car which are assembled or manipulated at different stages along 
the track of the transport system. The subject to be loaded and transported by one 
transport vehicle of the present Invention may have a weight of up to 50,000 kg, 
preferably up to 30,000 kg. The transport system of the present invention 
comprises at least one, usually more than one, electric transport vehicle(s). Two 
individually controllable and individually drivable drive wheels 36 and 38 are 
provided beneath the loading platform (illustrated by the dotted line 31) on the 
bottom side of the transport vehicle. The drive wheels 36 and 38 are provided in 
the stern of the vehicle. Moreover, the transport vehicle includes two pick-up units 
32 and 33. Each pick-up unit 32 and 33 comprises a control system and a 
secondary conductor for inductive energy transfer from the primary conductor 
which IS formed by the two electric conductors 10 and 10'. The conductors 10 and 
10' are provided in an insulating track body (not shown). The two pick-up units are 
pivotable relative to the vehicle around the axis e^ctending through the center of the 
pivot bearing or pivot rest 35. The pick-up unit 32 comprises two Idle rollers 40 and 
41 adapted for being continuously contacted mVn the trauel surface on which the 
vehicle is driven and on which the drive wheels 36 and 38 and the swivelling rollers 
60 and @2jxin[.TSi5 centactof thaJdla-rolSars 40 and 4i with th^ tevai. surface of 
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the vehicle may be achieved by adjusting the idle rollers properly below or laterally 
with regard to the pivotable pick-up unit 32. Due to the weight of a pick-up unit 
comprising a secondary conductor for inductive energy transfer, there is in general 
no problem that the idle rollers 40 and 41 are continuously contacted with the travel 
surface, even if the transport vehicle is driven without a load. According to a 
preferred embodiment of the present invention the idle rollers 40 and 41 may be 
spring biased. Thus, an uneven or rough travel surface may be advantageously 
planished or compensated. 

Further, the axis around which the two pick-up units 32 and 33 are pivotable is 
provided in the plane of the center plane 53 extending longitudinal through the 
vehicle- The pick-up units are pivotable with regard to this axis which is preferably 
essentially vertical to the travel surface. Further, the transport vehicle comprises 
the sensor unit 34 adapted for sensing continuously a floor track signal. The floor 
track signal is according to the most preferred embodiment of the invention the 
electromagnetic field provided by the primary conductor (10; 10*). It extends along 
the track system. Moreover, the transport vehicle comprises a control unit (not 
shown) which controls the two individually controllable and individually drivable 
drive wheels 36 and 38 in response to signals of the sensor unit 34 for minimizing 
a deviation of said vehicle from the floor track signal. In Fig. 4A the electric 
transport vehicle is shown on its run towards a curve, i.e. the transport vehicle is 
shown when moving from the right to the left in the drawings, as indicated by the 
arrow 50. The pick-up units 32 and 33 are centrally above the primary conductor 
provided by the two electric conductors 10 and 10'. Thus, the secondary conductor 
of each pick-up unit is positioned symmetrically above the conductors 10 and 10'. 
Hence, there is a maximum of energy transfer from the primary conductor to the 
secondary conductor(s) in the electric transport vehicle. Fig. 4B shows a situation 
wherein the electric transport vehicle has reached the curve. The pick-up unit 32 is 
still positioned symmetrically above the electromagnetic field provided by the 
primary conductor constituted by the two electric conductors 10 and 10'. The 
sensor unit 34 sensing continuously the electromagnetic floor track signal provided 
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by the primary conductor, senses in the stage shown in Fig. 4B that the floor track 
signal is stronger on the left hand side in driving direction than on the right hand 
side in driving direction, since the curve and the primary conductor provided by the 
two conductors 10 and 10' turn to the left in driving direction. In response to the 
signals of the sensor unit 34, a control unit controls the two drive wheels 36 and 38 
such that the drive of the drive wheel 36 on the right hand side of the vehicle in 
driving direction is changed with regard to the drive of the drive wheel 38 on the left 
hand side of the vehicle in driving direction for minimizing a deviation of said 
vehicle from said floor track signal and in order to drive the vehicle through the 
curve. Thus, a difference in the drive of the two individually controllable and 
individually drivable drive wheels 36 and 38 Is provided. This change in the drive of 
the two individually drivable and controllable drive wheels with regard to each other 
may be achieved by increasing the drive of the drive wheel 36 with regard to the 
drive wheel 38 or by reducing the drive of the drive wheel 38 with regard to the 
drive wheel 36. According to a further embodiment of the present invention, a 
difference in the drive of the drive wheels 36 and 38 may be achieved by 
increasing the drive of the drive wheel 36 and by reducing the drive of the drive 
wheel 38 in addition or simultaneously. It may be sufficient that the drive wheels 36 
and 38 are drivable only in forward motion. According to another embodiment of 
the present invention, the two individually controllable and individually drivable 
drive wheels are drivable both in forward motion and in reverse motion. Thus, a 
difference in the drive of the drive wheels 36 and 38 is provided. When the sensor 
unit senses no more deviation from the floor track signal the control unit controls 
the two drive wheels such that the drives of the two wheels are adjusted for 
matching with each other. In other words, the difference iii the drives is 
counterbalanced or neutralized. Further, the two drive wheels 36 and 38 are 
arranged at a suitable distance in driving direction behind the axis around which 
the pick-up unit is pivotable for maintaining the pick-up units 32 and 33 essentially 
witiiin'th3..elactromBgnatic -field,, during travel for a maidmum of the eneTgy traos'fer. 
As a consequsnce"the vehicle tums for a run~thro"ogh the cun/a as illustrated in Fig, 
MoTBUuer, tha s^avaHing Toiters SO and_B2^arB-..£WiveMedr sod the.pl\Joiabia 
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pick-up units 32 and 33 are swivelled around the axis through the pivot bearing or 
pivot rest 35- Hence the overlap between the pick-up units 32 and 33 and the 
electromagnetic field provided by the primary conductor constituted by the two 
electric conductors 10 and 10' is improved when compared to the situation in Fig. 
4B and when compared to the situation illustrated in Fig. 3C. Hence, the inductive 
energy transfer is improved- Therefore, the problem that an electric vehicle gets 
stuck when running through a curve is eliminated, in case that the transport system 
Is designed such that the electric vehicle is supplied with energy only by Inductive 
energy transfer from the primary conductor to two pick-up units. Moreover, there is 
no need for increasing the electric energy for operating the primary conductor in 
order to drive a vehicle through a curve. Thus efficiency of the Inductive energy 
transfer is improved. Moreover, there is no problem of abrasion of the insulating 
track body, since the electric transport vehicle of the transport system of the 
present invention is guided contact-less by the electromagnetic field. Furthermore, 
no complicated and unreliable rod guided design is necessary for guiding the 
electric transport vehicle along the track system. 

Fig. 5 shows a top view of specific elements of a further embodiment of an electric 
transport: vehicle of the present invention. The dotted line 31 represents the outer 
circumference of a loading platform on which a subject which is to be transported 
by the transport system Is loaded or mounted. Two individually controllable and 
individually drivable drive wheels 36 and 38 are provided beneath the loading 
platform (illustrated by the dotted line 31) on the bottom sidis of the transport 
vehicle. The drive wheels 36 and 38 are provided in the stern of the vehicle. 
Moreover, the transport: vehicle includes one pick-up unit 32 comprising a control 
system and a secondary conductor for inductive energy transfer from the prinriary 
conductor of an underfloor track system for inductive energy transfer. The pick-up 
unit 32 is pivotable relative to the vehicle around the axis extending through the 
center of the pivot bearing or pivot rest 35. Moreover, the pick-up unit 32 comprises 
one idle roller 40 adapted for being continuously contacted with the travel surface 
on which the vehicle is driven and on which the drive wheels 36 and 38 and the 
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swivelling roller 60 run. Furtlier, tlie pivotable pick-up unit 32 is provided centrally 
in the longitudinal axis of the vehicle. According to another embodiment of the 
present Invention the pick-up unit may be provided offset from the longitudinal axis 
of the vehicle. Further, the transport vehicle comprises the sensor unit 34 adapted 
for sensing continuously a floor track signal. Moreover, the transport vehicle 
comprises a control unit (not shown) which controls the two drive wheels 36 and 38 
In response to signals of the sensor unit 34 for minimizing a deviation of the vehicle 
from the floor track signal. A deviation of the vehicle from the floor track signal may 
be compensated not only in a run of the vehicle through a curve, but also when the 
vehicle deviates from the floor track signal on a straight portion of the track system 
due to an uneven or rough travel surface or a hindrance or obstruction on the 
travel surface. Furthermore, the transport vehicle comprises a second pick-up unit 
32* with a secondary conductor for an inductive data transfer. The second pick-up 
unit 32' is pivotable relative to the vehicle around the axis extending through the 
center of the pivot bearing or pivot rest 35'. Moreover, the pick-up unit 32' 
comprises the idle roller 40' adapted for being continuously contacted with the 
travel surface. The transport system of this embodiment comprises a second 
underfloor primary high frequency alternate current conductor constituted of the 
two conductors 10" and 10'" providing a second electromagnetic field extending 
along the second primary conductor for inductive data transfer. This embodiment 
has the advantage that an optimum of inductive data transfer is provided without a 
further control means and sensor unit, since the second pick-up unit is maintained 
advantageously above the second primary conductor constituted by the conductors 
10" and 10"' for a maximum of inductive data transfer also in a run of the vehicle 
through a curve. A deviation of the second pick-up unit 32' from the course of the 
second primary conductor is compensated through the operation of the sensor unit 
34. This simplifies the system and the transport vehicle further. A deviation of the 
second pick-up unit 321 from the course of the second primary conductor 10", 10'" 
is avoided not only in a run of the vehicle through a curm, but also when the 
vehicle deviates from the floor tracis signal on"a straight portion of the trac!; systam^ 
duato an urisvsn orrough traws! susfaca ora hjndrarisa::cr ■oibstracLion orrtha 
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travel surface. Thus, the reliability of data transfer is advantageously attained with 
a simple construction of the vehicle and the transport system. The second primary 
conductor 10", 10"' Is located separately and laterally and in parallel to the primary 
conductor 10,10', like the track 120 with regard to the track body 20 shown in Fig. 
2. According to a further embodiment of the present invention, the conductors 10", 
10"' constituting a second primary conductor are provided between the conductors 
10 and 10' constituting the primary conductor for inductive energy transfer. The 
transport system may have an insulating track body comprising conduits for the 
conductors 10 and 10' of the primary conductor for inductive energy transfer and 
conduits for the conductors 10" and 10'" of the second primary conductor. 
According to a particularly preferred embodiment of the present invention, the 
conductors 10" and 10"' are provided between the conductors 10 and 10' in the 
same track body. Accordingly, a particulariy preferred embodiment of a transport 
vehicle of the present invention comprises a further secondary conductor which is 
provided in the sensor unit 34 for inductive data transfer. 

Fig. 6 shows a top views of specific elements of a transport system according to 
the present invention before reaching a junction of an underfloor track system. The 
transport vehicle corresponds to the vehicle shown and described with regard to 
Fig. 4A-D. Besides the pair of conductors 10 and 10', there are provided the pair of 
conductors 210 and 210' and the pair of conductors 310 and 310'. All these pairs of 
conductors constitute the primary conductor of the track system of the present 
invention. The insulating track body and the track body portions of the underfloor 
track system are not shown. In case that the transport vehicle shall follow the track 
in straight direction from the right side to the left side on the drawing, as indicated 
by arrow 50, the conductors 10, 10', 210, and 210' are made alive. In case that the 
transport vehicle shall turn to the left hand side in driving direction at the junction, 
as indicated by arrow 51, the conductors 10, 10', 310, and 310' are made alive. 
Thus, it is possible to guide the transport vehicle of the present Invention along the 
electromagnetic field provided by the primary conductor of the underfloor track 
system of the present invention. The construction of the transport vehicle as 
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described with regard to Fig. 4A-D or Fig. 5 enables a maximum of energy transfer 
from the primary conductor to the secondary conductor in the vehicle when the 
transport vehicle of the present invention passes a junction. Further, simple guiding 
of the transport vehicle is attained. 
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A transport system, comprising: 

(a) an underfloor high frequency alternate current primary conductor 
(10,10') for providing an electromagnetic field extending along said 
primary conductor for inductive energy transfer, 

(b) at least one electric transport vehicle (30) comprising: 

(b-1) two individually controllable and individually drivable drive 
wheels (36;38), 

(b-2) at least one pick-up unit (32) with a secondary conductor for 

said inductive energy transfer, said pick-up unit being pivotable 
relative to said vehicle and comprising at least one idle roller 
(40) adapted for being continuously contacted with the travel 
surface, 

(b-3) a sensor unit (34) adapted for sensing continuously a floor 
track signal, 

(b-4) a control unit which controls said two drive wheels in response 
to signals of said sensor unit for minimizing a deviation of said 
vehicle from said floor track signal, 
whereby said two drive wheels are arranged at a suitable distance in 
driving direction behind the axis around which the pick-up unit is 
pivotable for maintaining said pick-up unit essentially within said 
electromagnetic field during travel for a maximum of said energy 
transfer. 

The transport system according to claim 1 , whereby said floor track signal is 
said electromagnetic field provided by the primary conductor (10; 10*) and 
said sensor unit (34) comprises a magnetic resonance sensor for sensing 
said magnetic field. 
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3. The transport system according to claim 1 or 2, whereby said sensor unit is 
provided in the axis around which said pick-up unit is pivotable. 

4. The transport system according to one of claims 1 to 3, whereby said at 
least one idle roller (40) is provided in driving direction behind the axis 
around which the pick-up unit is pivotable, 

5. The transport system according to one of claims 1 to 4, whereby said vehicle 
comprises at least one, preferably two, swivelling roller(s) (60;62). 

6. The transport system according to one of claims 1 to 5, whereby said vehicle 
comprises a further pick-up unit (33) which is horizontally pivotable relative 
to said vehicle around the same axis around which the at least one pick-up 
unit is horizontally pivotable relative to said vehicle. 

7. The transport system according to one of claims 1 to 6, whereby said 
primary conductor is provided in an insulating track body (20) of a track 
system. 

8. The transport system according to one of claims 1 to 7, which comprises a 
second underfloor primary high frequency alternate current conductor 
(10", 10'") for providing a second electromagnetic field extending along said 
second primary conductor for inductive data transfer. 

9- The transport system according to claim 8, whereby said vehicle comprises 
a further secondary conductor provided in said sensor unit (34) for said 
Inductive data transfer. 

10.. The. transport system according to claim 8 or 9, whereby said vehicle 

comprises a second pid:-up unit (32') with a further secondanj conductor fer 
saidrmdu^AiYfs dataJraosfer; said^econd pioic-yp umt feaing pjyotabia relates 
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to said vehicle and comprising at least one idle roller (40') adapted for being 
continuously contacted with the travel surface. 

11- An electric transport vehicle for use in a transport system with an underfloor 
high frequency alternate current primary conductor for providing an 
electromagnetic field extending along said primary conductor for inductive 
energy transfer, said vehicle comprising: 

(i) two individually controllable and individually drivable drive wheels (36; 
38), 

(ii) at least one pick-up unit (32) with a secondary conductor for said 
inductive energy transfer, said pick-up unit being pivotable relative to 
said vehicle and comprising at least one idle roller (40) adapted for 
being continuously contacted with the travel surface, 

(iii) a sensor unit (34) adapted for sensing continuously a floor track 
signal, 

(Iv) a control unit which controls said two drive wheels in response to 
signals of said sensor unit for minimizing a deviation of said vehicle 
from said floor track signal, 
whereby said two drive wheels are arranged at a suitable distance in driving 
direction behind the axis around which the pick-up unit is pivotable for 
maintaining said pick-up unit essentially within said electromagnetic field 
during travel for a maximum of said inductive energy transfer. 

12. The vehicle according to claim 1 1 , whereby said sensor unit comprises an 
electromagnetic resonance sensor for sensing an electromagnetic field. 

13. The vehicle according to claim 11 or 12, whereby said sensor unit is 
provided in the axis around which said pick-up unit is pivotable. 

14. The vehicle according to one of claims 11 to 13, whereby said at least one 
roller is provided in driving direction behind the axis around which the 
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pick-up unit is pivotable. 

15. The vehicle according to one of clainns 1 1 to 14, whereby said vehicle 
comprises at least one, preferably two, swivelling roller(s). 

16. The vehicle according to one of claims 1 1 to 1 5, whereby said vehicle 
comprises a further pick-up unit which is horizontally pivotable relative to 
said vehicle around the same axis around which the at least one pick-up unit 
is pivotable relative to said vehicle. 

17. The vehicle according to one of claims 1 1 to 16, whereby said vehicle 
comprises a further secondary conductor provided in said sensor unit (34) 
for said inductive data transfer. 

18. The vehicle according to one of claims 1 1 to 17, whereby said vehicle 
comprises a second pick-up unit (32') with a further secondary conductor for 
inductive data transfer, said second pick-up unit being pivotable relative to 
said vehicle and comprising at least one idle roller (40*) adapted for being 
continuously contacted with the travel surface. 

19. A method of guiding an electric transport vehicle of a transport system with 
an underfloor high frequency alternate current primary conductor for 
providing an electromagnetic field extending along said primary conductor 
for inductive energy transfer, whereby said vehicle comprises 

(i) two individually controllable and individually drivable drive wheels (36; 
38), 

(ii) at least one pick-up unit (32)_with a secondary conductor for said 
inductive energy transfer, said piclc-up unit being pivotable relative to 
said-vehicia and comprising at least one Idle roller (40) adapted for 
being continuously contacted with the traue! surface, 

( iil) a sasi3QLun.il "(34) adapted .ibr sensing contrnoously a floor trac!: 
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signal, 

(iv) a control unit which controls said two drive wheels in response to 
signals of said sensor unit for minimizing a deviation of said vehicle 
from said floor track signal, 
whereby said two drive wheels are arranged at a suitable distance in driving 
direction behind the axis around which the pick-up unit is pivotable for 
maintaining said pick-up unit essentially within said electromagnetic field . . 
during travel of said vehicle in a course of a curve for a maximum of said 
inductive energy transfer. 
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Abstract 

A transport system, comprising: 

(a) an underfloor high frequency alternate current primary conductor (1 0, 1 0*) for 
providing an electromagnetic field extending along said primary conductor 
for inductive energy transfer, 

(b) at least one electric transport vehicle (30) comprising: 

(b-1 ) two individually controllable and individually drivable drive wheels 
(36;38), 

(b-2) at least one pick-up unit (32) with a secondary conductor for said 

inductive energy transfer, said pick-up unit being pivotable relative to 
said vehicle and comprising at least one idle roller (40) adapted for 
being continuously contacted with the travel surface, 

(b-3) a sensor unit (34) adapted for sensing continuously a floor track 
signal, 

(b-4) a control unit which controls said two drive wheels in response to 

signals of said sensor unit for minimizing a deviation of said vehicle 
from said floor track signal, 
whereby said two drive wheels are arranged at a suitable distance in driving 
direction behind the axis around which the pick-up unit is pivotable for 
maintaining said pick-up unit essentially within said electromagnetic field 
during travel for a maximum of said energy transfer. 
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